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3g^cg^^|$^lTv^T^>J:v^i^^tltl~4(Z)T;^^;l/a^bT^±, 

h^i/», •:fuT^^i/m. >r y^n;K=¥i/«, n-^hdpi/x, >rv^h:;^i/« 
, t e r t j^*ies:i~4®T;i/=3p;i/«, T;l/=Idp^>^, zih 

h'J;bS, p - t e r t hdrt/:7a:— P -riZ^;i/7a:^;i/S, p- 
[0 0 7 1 ] 

B,ii^tti\z\t.. m^\th^) 7;i/;rn^ ^>x;b7j^>^e;>^3ix;i/a- F— ':7a, 

h U :7;i/:tn^ ^>X;i/;J>>^ (p - t e r t - y h^^7a:x;i/) 7 a:— ;i/a 

-K—'^A, p - h;i/x>x;i/7}^>^i;>^:7x~;i/a- K— 'i'A, p-h;i/x>;^. 

(p - t e r t --;^>dp>>:7aix;i/) :7 F— 'i' A. h^)y)i 
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:jI >:7.;i/3i>>^if;^ (v - t e r t -zf h^i/y s^—jv) y 3L—)iy.;iji^=^^ 
A, hV yjv>tu:^ ^yysjv^ymhv y. (p-t e r t -z^h^i/y ai=Ljv) 

yy.j\/ii^ymip-tevt-:fh^i/y3L—jv) Vy a^—;vy.j]/:^—^J^, p 

- h;i/x>:^;bd^>^tf:^ ip-tert-zfh^i/y3i—)V) ;i/>?.;i/5}% 
n^7A, p - h U X (p - t e r t -^h^ri/:7atn;i/) x 
;i/;jN^r>i^^ Ji-y;V:tuy^'$(y7.;V:!isymhVy3i — )V7.JVii^^^2^. 

X7U5iN >^ K-9 ^'x^^^^^^^ h y^ ;i/>4= H->i ^->^^-;b* >^ 

n:*^ n'\:^i/;i/;;t5^;i/ (2 -^t-dpy i/^r n/\^t/;i/) y.)V:^ 

- ^U, v^h}\^:r.yy.)\/iisyW.y^u^^i/)V:^^)V ( 2 V ^ n 

9yy.)\^-^yWtVt'^u^^i/)\/y 3L—}\yy.}\/ii^—^i^. p - 

2 -:r^y S/^n/\df — "^A, V^)y )\/:^n:f^^y7.}ni^yWL (2 

- y ( 2 -:r^VS/^' n^:2S^S/;b) >?.;i/7fvni^ A, ai^l/>bf 
^ (2 -:t.^y i/^ n^>^;b) i^/a h u y;i/;rD^ ^ 
jJ^:^-h], 1, 2' -:^7^;^;{J;^3Kx;I/^.^;l/7^ h^n KP^^>'ai~'i?A 

^^^^ tf^ (t/^ n^:3p^;i/^;i/5jN^;i/) vr^Ji^^y. tf^ (i/^n/<>5^ 

v^^;i/:^;i/7i>~;i/) vy^J:^9y. "dy. ( s e c 
vy^Jis^y^ \fy (.n-^u\f)vy.)nH—)v) vy^Ji^^y. \^y. {>(v:fu 
Vy^Ji^^y^ tfx (t e r t - y5^;l/>^.;L'd^x;l/) VyJ:^ 
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VT^Ji^^y. tf;^ ( s e c -T^;!/;^;!/?}^— vr^Ji^^y^ \f:7. (t 
e r t -T^;i/:^;pj^-;i/) vy^Ji^^y. i - 1/^^ n'\^t/;i/x;i/3}>~;i/- i 

- (t e r t -:/^;i/x;i/7^::^;i/) s;>'Tv^:>i 3f i -i/^ ^/\^S/;^>^.;l/3i^~ 
;I/- i - ( t e r t -T^;i/;^;b3t;— ;b) vr^Ji^^y. i-tert-T^;b 

1 - ( t e r t ^ ;b) VT^J:f^^y^(DVr^J:k9 
ymma^. vf^-o- (p- h;i/x>x;i/7^-;b) - a - U 
, bfx-o- (p - h;i/x>x;i/;iNx;b) - a - ;i/^y ;r=^r'>A> hf;^ 
-o- (p - h;bn:>x;b4x— - a -i/i/^ D^^>>;1/^''J /T^i/A, tf>^> 

■=^0^ Cp^h7Ux=>:;?>-;b^:^^ — — ^^y-^yt^iT^^-^^iz-i^^ ^ ^ =^ 

y.-o- (p - h;i/x>x;i/7j>— - 2 3, 4 

. tfx-O- (n -^a? >^;b5iNx;i/) -a -i/:7ai:^;i/^*U;f ^i/A. tf>;- 
O- (n >:^;i//jNx;i/) - a-Vi/i^ n^^y)\y^^)^^^U. \£7.-o 

- (n-^^>x;i/7jNx;i/) -2, 3 -/>^>^5t>i;:t>yUir^i/A, l^>l-0 

- {n--fityX)\/-^s—)i) -2-^^;i/-3, 4 -'^^^ >5;::r>^y/rdFe/ 

( h U 7;i/;rn^ ^>;:?.;i//ixx;i/) - a-Pii^)\yif^)yir^^^A. \£7.-o- ( 
1, 1. 1 - h U 7;i/;4-nx^>x;i/3i>x;i/) - a -i;:>i5^;i/iru;f tf 
::^-0- (t e r t --/^^X^l/JiNx;!/) - a - ^^pl U ;r=^ A, \fy.- 
O- (A°-:7;i/:^n:2r^' ^ >^;i/;jNx;b) - a -t;:*5=-;i/yu ;r:^ri/A. tfx- 
O- {i/^ n^^-^y7.)]^Tis—)\y) - a-V%'f-)\^^^)i!c^l/h.. tfx-o- ( 

^y^y:^)\jiis^)\j') - oL-v%'J-i\^^^)i^^i/ix. tf>^-o- (p-7;i/:tD 

^>'^>X;i/jJ>x;i/) - a -i;:A^;b^U:r^>>A, tf>?.-0- (p-tert 
x;i/) - a -s;;jl^;b^U;t-:^i/A^(3D^^U^:^rS/A^^fip:. tf >5>f--7^;b>^;i/ 
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yiiy7.j\/ji-^—JV:f>^y^<7)\^y^:x.j\/iisymm^i^. u^^^yjijijjv^- 
jv-z- (p - h;i/ai>:^;i/;}N-;i/) -^uj-^y. 2 ->r y yn tr;i/5!7;i/3i<— 
2- (p - h;i/x>;^;b/iN-;i/) :/d7\°>^(Z) /s ->?r hx;i/3jN>M^#:, 

x>x;i/;jx>^2, 6 -i/x h n^>i^';i/. p - h;i/a:>x;i/3}>>^2, 
X Kn/<>e;^Vb^cD- hn/^>s;>';i/^;i/3j>:^^- i, 2, 3-hUx( 
' '^^'^^^ i, 2, a - h u >^ ( h U n ^ ^5? > 

1, 2, 3 - h u (p - h;l/al>:;^;^;}^-;l/;r 
x;b/i>>S?x:;^.-7^;i/, N-t Fa^i/xi^ i/>>r ^ Fx^ >x;i/jJn>1?x::?.5^;1/ 
, N- 1 FndrS>:Ji^ ^ F 1 -:/a/N°>x;i/3j%>lEx^5^;i/, N-tiFa 
^iy:^^ i/y^ ^ F 2 - :;^^/^°>>;;I/J^^>^x>^.^;l/, N-n Fa^^j^^^i^i/ 

>r ^ Fi -'^^^ >>^;i/3jN>^x>^7=-;K n-h Fn:^2/x^i/>>r ^ Fi -^r 

N-fc Fn^i/>?.^e/>>f ^ Fp- h;^x>;?.;i/jj> 
>^x;^7^;i/, N-t:Fn^^>x^i/>-r^ Fp-^ h ^rS^^>if 
xx-5^;b. N-n Fn#^x^^ i/>>r ^ F2 -i^nDx^>;^;i/;iN>^xX'5^;i/ 
, N-fc Fn=^ri/:^iJ' i/>>r ^ F'^>-^>>^;i/ji>>^x>^7^;i/, N-tFn=3pi/ 
:^^iyy>( ^ ]^-2, 4, 6 - h U >;^;i/;j>>^x:^7=-;i/> N-n 

FD=^re/x^ s>>-f ^ F 1 u>x;i/yjN>^xx5^;i/, N-bi Fn^s^:^ 

^i/y-i ^ F2 l/>x;i/3i^>^x;?.5^;u, N-tiFo^i/-2-7a:x 

t/>>f ^ F;i^>^;i/5i>>^x>^5=-;i/, N-t FD=^t/vU'>r^ F>iiJ?> 
;^>;i/3iN>^x:^-T-;i/> n-h Fndpt/*ei/>r ^ Fx^ >x;i/;}^>^x:^7=-;i/. n 
-t: Fn=^2/- 2 -7 jix;i/x'l/>r ^ F^ ^ >;^;i/5iN>®?x;^7^;i/, N-t: Fn 
^i/^^;b^f;i/'f ^ F^ ^>:^;i'jJ>>^x:^^;i/, n-h Fn^t/y;p^;i/>r ^ F 
'<>-^>:;^;i/7}>>®?x^7^;k N-t Fn^i/:7^5f ;b-r ^ F^ >>^;b>J^>'®?x 

N- 1: Fn^e/7^;i/>r^ F^>if >x;i/^>^x>(.r>'i'> N-tFn 
^i/y^ji^ ^ F h U 7;b;rn ^ >x;i/;jx>^xx7^;i/, n -\i \^u^i/y ^ 
;i/>r ^ Fp - h;i/x>x;i//i>>^x;^5^;i/, n-h \^u^i/-^y ^ ji^ ^ F;* ^ 
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N- 1 Kn^S/- 5 ->^;i/;jf;b:^>- 2, 3 -i^ijji^^t/^ ^ Y^:^ ^> 
x;i/jJ^>^xx-r;K N - 1 Kn dpS/- 5 - y ;b3}<;i/:^ >- 2 , 3 - 
^>>r ^ F h U :7;i/;rn^ 3f N - n Kn ^i/- 5 - y 

;i/:^>'- 2, 3 -i;?t7;i/^^i/'Y ^ Kp - h;i/X>;;^;i/;Jx>^xX7^;i/^®N- 

ym iv>- t e r t -yh^i/y vy x.—jixjVji%—^A^ hvyjiyi- 

n i^lx'yy.w^yWt^ tj-x-Cp — t- e -r t-- F-^ ij'i7"x -~ 

p - h U 7ai :=.;!/ ::?>;b;i>x^7 A, p - h;i/x>:;?.;i/;}x>^ ( 

V - t e r t -■:f h^tyy i^y 3i—;\/:^;\/-^—^J^. p-h;i/x>x;i/ 

7j>>^hu;?> (p - 1 e r t -y h^i/y :iL—)v) x;i/>}Nn>>A. hu>';i/;rn 

( 2 - y (2 -:r:^rVi/^' n'v^^t/;!/) 

;jN^i:7A, 1, 2' -:^^5^;^;^J;^;j<^;l/^^;^5=■ h'^ti Kn^:r ^'aixiir A h 
U 7 I/- h^(Z):t-^7Ai^, hf>^ ('^^if >';^;i/3jN-;i/) Vr^J:^9y. tfx ( 
p - h;i/:i:>::^;i/^-;i/) Vy^J^^y. tfx (i/^ □ ^^S/;i/;^;i/;J^x;i/) 
y^Ji^^y. yfy. (n - i^^rv^^^^. (>rv:/^;i/x 
vy^Ji^^y. tfx ( s e c - >'>;b;?.;i/;}N-;i/) S^'T ^ tf 

Vy^J^^y. tfx (t e r t -^^;i/:7.;i/;}nx;i/) i^TV;* ^ >^<Z)i;>^TV^^ 
tf::^-o- ( p - h;i/x>;^;i/;jN-;i/) - a U>f^t/ 
A, ifx-o- (n -y^ >':7.;v7h— ;b) - a - >::;^5^;i/^*u ^r^i/A^cD^'U 

1 -:/n A°>';^;b;}x>^xx5^;b, N-t Kn^syx^^s/^^ ^ K2 -•:runy 
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tt2SJe^±S:MJ5^t'^*3i±TfflV%S^i:75)'^T'$.5o ^--i? Am{im?^ffil^±^^lC 

-So 

b<liO. l~15g|J, <fc»;^f*L<ttO. S-S^-efe-So O. lg|5j:*j'>;& 

. ^^iimmtim^^m^t)^&*)\ i 53^^)^\^^t.mm^t>m<^Jtvmm'\^f^^i&r■ir 
f s^t^i-^fb^ifei:, =^^^-r€»^ (RiK (R2) (Dmvmhm^^mt^-m 
^^it^m(Dm&i 0 om^M^-t& (&>r. mm) = 

[0 0 7 3] 

- ^ h^iy-:/^ J -Jl. 3 3 h^>>>^3? y -;i/> l-^h^>>- 

^^ntri/^-J^U 3-;i/^>^ x^;i/x-7^;i/, x^i/>^u x^;i/x- 

x-5^;i/^(Z)x-5^;i/]^, :/n tf ;?i5^;i/x-^;i/Ti2 7"- h 

, :/n tf i/>yu ii-;i/^>^ xf^;i/x--5^;i/Tiz-7^- h> IL^x-5^;i/, tr;i/hr> 
^x^;i/. i^®E:/^;K 3 h^sy::^Dtf;f 3 -x N:^r5/yn if 

^>mx^;b, t e r t t e r t >^Dbf 
Vyif^) n-)\^^J t e r t - y5^;i/X-7^;bTiz-7^- h^®x>?.T-;i/^7!)^^lf 
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o 

[0 0 7 4] 

^il^MCD^M*tt, 0 0BPIC^LT2 0 0-1, OOOiP, # 

IC 4 0 0^ 8~0 0 gPTiWjgT-^ -^ — 

[0 0 7 5] 

(Z) ^if^'-^-^b-a-^ 2: » f -5 r :;{)^ ^ -5 „ 
[0 0 7 6] 

MlS4^^^b^i^cD^#;e<;^^aj^ LTliTia^ (Ri) ^ttJ^/XttTIH^ (R2 
) T^$tl-5i^»;jgb#^?:Wt-S«»^*&4^^*l, 0 0 0—5 0 0, 0 0 0 
.^f*L<li5, 0 0 0 — 1 0 0, 0 0 0(0*»<^)$:#if -sr rti 
b {C PI^ $ tl -5 =fe <Z) 1? l± Jfc V ^ „ 
[0 0 7 7] 
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(R2) 

iJc 1 ~ 1 5 ®*;i/:}<^.^>SXli7K^»$:^^-r<g> i mcD^itTi^mm^B-to R ° 
V^^C^$:?^^UTV^Tt^J:<, -e«)^^{CliR° ^ ^~R^ ^ ^ < =fe; 1 
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1 o_j^o 1 ^a).ptj^^t.^imit^mmi-i ^o^-co 

^S:^-to k' ttOXttlT'feSo al', a2'. a3', bl'. b2', 
b3', cl', c2'. c3', dl', d2*, d3', e* \tO PJ,± 1 ^ 
pCDtJtT^U, al' +a2' +a3' +bl' +b2' +b3' +cl' +c 
2' +c3' +dl' +d2' +d3' +e' = 1 $:^Mi"-5o f , g' , h 
• > i' . j' itO&,±l^mO)mX'^^). f +g' +h' +i' +j' =1 

^m^-t^o ) 

[0 0 7 8] 

, 100:0'-10:90, i^lC 100:0^20:80 ®M*i:b«)«gHW{Cfe 

s3i:;ow*LVN„ ±fs-i5^ (1) x^^n^m^^^t^'^o^m^ttti^zti^ 

o 

[0 0 7 9] 
[0 0 8 0] 
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mmnLxit. ^m^^Mtt^i o.o — i, o o o, L<iii 5 o — s 0 ox- 

^S<D7K^M^$:^>P^^«ICJ: *J^<*:i: bT¥i^O~ 1 0 0 ^;i/%(Z)Srj'^T'® 

m^^m^'^'^mz.^^}±^iL\^x^i^h o~i o o^)\^%(Dn^xmM\^f=.xc 

[0 0 8 1] 

"~i"7"-7Utt:^m«'^^«)-0 

±PS« 1 0 0 J: y^f * u<«8 o^;i/%'e$>Sc *;i/3i?^e/»<5D7K^M 
^ b < « 7 0 ^;i/%^^±T'fe 'J> -e<z)±mii 10 0 ^;i/%T'&So 

[0 0 8 2] 

z: ® tt^ts^^y^^j- 5: 2 o jg^_h>t -t s -fb X i± ^tj ;i/ 

SSr^^S^b-^^hLTli, TIH^ (Dl) ~ (D14) T'^$ tlS 
[0 0 8 3] 
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^ ^ j^COOH$:^-tc r2 (CHg) ^ - (i =2~1 0) . 

M^^sr^fo R^ ° ^lii^^iiti-i o®r;i/^i^>s, mmme-i o(Drv 
mmmi~i o<DW:m^xit^m^<Drjv^uym^^-to r^ ° ^ityi^mm^ 

XliTK^SSr^-To j tt0~5®Mf5CT?feS= u, httOXlil-efeSo s, t 
, s*.t',s'',t'' li-etl^tl s + t = 8, s' +t* =5, s* * 

•5i:e)^iS[T'feSo (D 8) , (D 9) <0^t^m<D^^m^ 1 0 0 — 1, 

0 0 0 t-r^mv^^o ) 

[0 0 8 4] 

, :f^)im, •:^u\^;]ym. x^n;i/S, 5/^ n^:^i/;i/«, R^^^iiLTli, 

m^\tR^ ° R^ illH^^tjCD, ^V^tt-COOH, -CHgCOOH 
> ::^ntf;i/^, :r.^-)\,m. i/^ n/\^S/;i/«, -eti-rti7K^«T'« 

[0 0 8 5] 

SH-jfK^ (Li) - (L4) T'^stiss, j^^|gS[4-'2 o®=Mr;i/^;i/S, 
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[0 0 8 6] 
[fb 2 4 ] 




(Ll) (L2) (L3) (L4) 

L03^ j^L 0 2 ^ j^L 0 3 ^j^j^^^^j^^^j. ^§:?^^-r€)#^lCliR 
LOl^ j^L0 2^ R^ ° ^ li^tl^tlj^^^l-l 8(Z)Ii:^^X(i^^|I$^/^®T 

;bdp^>X§:^-ro R^ ^ ^ i«0ifc4'-2 0(Z)Hg^r;b=3r;i/«. ^yjv^jvm 
ti^^ti'enmmm i ~ 6 ® h u T;i/=3p;i/i/ u mmm^: ~ 2 o ®;t=ary r;b 
^;i/axttJ:ia-«3^ (Li) "e^^tisx&^t-o r ^ ° ^ ii;^^t5c 1 ~ 8 © 

'\5^DM^$:-^^■r%J:VM M®-^^l::^^aXtti^^i§:6~2 0®S$^$tlTV\ 
Tt)J:V^TU-;l/S$:a^t-o R^ ^ ^ lii^^iSC 1 ~ 8 ©^^□M^&'^AyT't) J: 

v^ 1 tf(D^'fb:?K^^x«^i^iS: 6 ~ 2 0 (DUn^nx V%T =fe v^r U 

M^$:-^^l:'=bi:VM ffficOj^-fbTK^^^r^t-o R ^ '^~R^ ^ ^ttSVN}C^$: 
2tr®^fb7Ki^SS:^-ro R ^ ° -R ^ ^ ^ «lllg?•rSJ^m^c^^^f <& 

mliOXlil, nliO, 1, 2, 3 (D V\-rtl7()^T'fe ^ , 2m+n = 2X 
li3 $:TiM-rSlKT'&So ) 

[0 0 8 7] 

<iiO'-4 0SP, J; U^f * b<li0'-3 oapT'&y, ^3fiXli2SJ^Ji$:il-^L 
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[0 0 8 8] 
[0 0 8 9] 

7 r -r §: s r i: }&'!T' # s o 

[0 0 9 1] 

, mm.r^ym. ^^mmr^ym. mmnr^ym. fi)\^^^^i/m^m-t^^^ 

[0 0 9 2] 

M.iif'mKit. ^-m<D^mmr ^ymtx^x. ry=e=.T, ^^ji^r^y. x 
.^jir^y. n-^u\^jvr ^y. >f y:/n tf;i/r ^ n--/^;i/r^>> ^ 
y:/^;i/T^>, s e c -:f^jvr ^y. t e r t -zf^?ir ^y. ^y^jir 

t e r t -T^;bT^ i/ if u ^yf- j]/r ^ y . ^=¥i/;i/r^>, 
n'\dps/;i/r 5 /\^^;i/T^>, yt^^jvr ^y> j=.jvr^y. "ri/jvr 
^y. }^^i/)vr^y. ^^Jir^y. ii^\/yvrKy. :r.^\yyvy^y. 
'rV'7:sL^vy^y^ ^ymii^m^-^n. mrMo^mmmr 5.ymt.\^x. 
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^y^jvr ^y. i^i/^ u^y^jvy ^y. i^^^t/;v7 ^y> i^i^^ u^^^ 
)V7^y. v^-:/^)V7 ^y. i^^ir^jir ^y. t^j—jvr^y. v^i/n^y 
^y. vy^'fV)\^r^y. V'^=^-)\/r%y. n, 'i^-Vi^^)\^i^'9-vyVT^y 
, N, N-^:;^^;i/x^ l/>i;T^ >, N. N-i;^5^;i/7=- 

xymis^m^-^t\^. %^w,(D'^mmT%yn^\yX. Nu^5^;i/r^>, hux 
f^;i/T^>, h u -n-yntr;i/T^ h u>r y^ntr;i/r^ hu -n- 

'^^)\^r^y. h u -r y^>;bT^ h y - s e c - >^'^;i/T^ >, 

i/jiT^y. hv^zf^jvr^y. hv>t^^j\/7^y. Nuy-;i/T^>, h 

Vfi/Ji/T^y. hVY^'rtyJVT^y. hUiz^;i/T^>, N, N, N' , N' 
-^-h^^^ji^^uyi/T^y. N, N, N' , N' -7^ l/^ 
>:^'T^>, N, N, N' . N' -5^ h vX5^l/>/^>^^ >^7b'^M 

[0 0 9 3] 

tr=.. m^r^ymtLXlt. m:^ltt^^^Jl:r.^)lT^y. 

ntf;i/r^>, ^yvjvr^y. y ^L^^^^^jir ^y. ^yi^j\^i^:^^j\yT^y^ 
mm^i^ (M;tlJr-U>, N-:*^;bT-y>, N-a:^;i/T-U >, N-::^n 

r~u>, 2-— hnT-U>, 3-xhnT~u>, 4-— hnr-U>, 2 
, 4 -p=.hu7-v y. 2, 6 hnr-u >, 3, s-i^-har-u 
N, N-i/'^^;i/ h;i/-r , t/yji-jv (p-hu;i/) T^>, ^5=- 

;bi;>'7xx;br ^ hvy^i—jvr^y. y jL—uyt^r^y. -ry^jvr^ 
>, t^^r^ >^:^7^ n-;i/^^^ifc (M;iiitfn-;i/, 2H-trn~;i/, 

1 -:jt5^;i/tf n-;i/, 2, 4 - n 2, 5 - s;:i5^;i/hf d-;i/, 

i?-y-;i/^) , ^r^j-jvmmi^. m^it^rv-jv. -(y^r^j-jvm) , -f 
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ymm^ (m^it\^uv>. 2->i^;i/-i-ifnU>^) . bfn U i;>'>^#fifc 

4- ( 1 trU':^'>. i;>i5^;bfcru hU:*^;i/tr 

y p y ^ 4-^ ^ -e- r t— ;b tf , >^=x t<-y v"'^ u -i; ^ 

2-tfUF>, 4 -fcTn U i^V tf U 1 -:3l^;i/-4 -731— ;i/tf u 

2 - ( 1 -x^;i/ tr;i/) If u r ^ y n° u s^^^ ^;i/r ^ y ti° u 
y^) . ^i:fymmi^. i^v^Vymmi^. i^^pymmi^. \^^)/vym 
\f^VVt:^ymmi^. \:f^VPymmi^. i^^^i^ymmi^. ^;i/;f>u> 

. 4y y^v ymm<^. ^yvymmi^ mpnt^jvy, s-^j ^jy^ji^ii- 
hu;i/^) > -iv^jvymmi^. t/yj vymmi^. ^^)/vymmi^. 
i^^^ymm^^. y^^pymmi^. -fvymmi^. •:f^VPymmi^. 

v-jvmmi^. y^-i-yhvt^^ymmi^. r^vpymmi^. yzc^t^ymmi^ 
r-ymmi^. j tyymmw. ^'^iy)\^mmw. ^^jvymma^miim^-^ 

[0 0 9 4] 

— yy^A^^ym. ^)\^9^ym. ^^)i/y. \Lys^vy. >rvn>rs/>, 
, ;^;i/7f;x;b^?: ;tt- -5 -^^^-ft-a-^i: LT 3 -tfU p-h;i/ 
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>{y K-;i/^ ^ 7 -;i/t: ^v-v. j -)\^y ^y. i/'x^y-;i/r^> 

. hUx^y-;i/T^>, N-:i:^;i/i;;x^ y -;i/r ^ N, N-^:;x^;i/x 

^y--;i/T^>, h u>ryyn/NV--;i/r^>, 2, 2' --f ^ / s;x> y -;u 
. 2 -r^yx^ 3 -r ^ >^ - 1 -ypAV 4-t^/-i-:/ 
4- (2 -11 FD=^ri>x^;i/) 2- (2-biKn^i/x 
^;i7) Ef ~i ^^.'-'^n^^^^f-^'^-^^'y ^^^ — 9^2 - ^(-2 — ^- ~ 

t KD^S/x h:3lrS^) 315^ \£.r^=yVy. Vy J - 1-^2- 

t Kn=^re/xf^;i/) ifnui;>, i- ( 2 - 1 Kn dps/x5^;i/) -2-trnui;^* 

%--:funyV:^-})y. z-\^xi^)V J - \, 2- 
:/DyN°>^' 8 -n Kn^i/:3.D u 3 -tjr>r U i>V 3- 
hnAV-;i/> 1 ->i^;i/- 2 - tf o u y i-Te;ui/>x^7 

N- (2 - 1: Kn^i/x^;i/) 7^;p>r^K, n- (2 -ti Fn^api/x^^ 
-r yx=i^>r ^ F^y?)'^M^$ti-g>o F^^#:i: LTtt> v}n;1/AT^F 
, N-^5^;b/jN;i/AT^ F, N, N-s;^5^;i/;}>;i/AT^ F, T-fehr^F, N 

-:5i^;i/T-fe hr^ F, N, N-i;^^;i/T-fe hT^ F, yntr;r>T^F> ^ 

^ F> -Tl/ -r ^ F^ 75)^M^ ^ ti ^ o 
[0 0 9 5] 

MIC. yU-m^ (Bl) T'^$tlSiSS'ffi^b^i^^>e>^litl"g> iaXl*2a 
Je^± S: BB-^ -5 3 h % # -5 o 
[0 0 9 6] 

[^l: 2 5 ] i 
N(X)n(Y)3.„ Bl 

~2 o©r;i/:^r;i/»^^L, t Fn:^^>^xiix-5^;i/$:-^ 

^T't)J:^^o Xli#>5rM3i{CTia-|K^ (XI) - (X3) T'^$ tlS^^:^ L 
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[0 0 9 7] 
Ut2G] 

_r300_o_r301 _r30J_o-r303_|-r3<I4 _r305_|_o-R3<'B 

XI X2 X3 

Xit^^;-hym^^^^^^^ 

[0 0 9 8] 

±fB-s^^ (Bi) -em^ti^^t^mnvxM.i^mizit. hvy^ (2-^bdr 

i/^ h=^ri/ni^;i/) T^>, hU^ {2- ( 2 - h ^ h ^ i/) r 
h U;^ {2 - (2 h^r^/X h:^r^>;* h=^re/) X5^;i/} hUX 
{2 - ( 1 h^S/x hdp.» x^;i/} hU;^ {2- (1 -xh=^S/ 

xh^i/) r^>, hux {2- ( 1 -X h^i/yniK^S/) x5^;i/} 

r^y. hUX [2 - {2- (2 - 1 Kn^i/x h:^rS» xh^p^} T 
4, 7, 13, 16, 2 1, 2 4 -/\:^-9->r#-9-- 1 , 1 0 - t^Ti^^fcTS/ 
[8. 8. 8] /\:^-9-n-9->, 4, 7, 13, 1 8 --^ h ^:t=3r-»?-- 1 , 1 
0 -t^'T-^ifiy^ a [8. 5. 5] X>r3-9->, 1. 4, 10, 13--7^h^::r 
^■^-7, I Q-Vr^\f-yi^U:^^ ^"riyy. 1 - Tif - 1 2 - ^ ^ "i? > - 4 
, 1 -y-tf- 1 5 -i'^'t7>- 5, 1 -Tif- 1 8 -^^'i7>- 6, hUX (2 
-7:4-;i/^;i/;^-:^ri/x^;b) T^>> hux ( 2 -7^^;^^ ;b:r^S/x^;i/) 

hUx (2 -r-fe h^i/x^;i/) r^y. bUx (2 -yn lf::^-x;^::rdp^> 
X5^;i/) r^>> hUX (2 ->^^U;i/:^=^ri^x5^;i/) T^>>hUx(2 — f 
vy^U;i/:r^i/x5^;u) T^>. hUx ( 2 - A b U ;i/^=¥ t/x5^;i/) 
, hUx (2 -fcr/'«D^;i/>j-^i/^i/x^;i/) T^>> N, N-lfx (2-T-fe 
h:^rS/x^;i/) 2- (Tir h^>>r-fe x^;i/r^>, hUx (2-^h 

^i/:;!j;i/7Kx;i/;r^^x5^;i/) T^>, hUX ( 2 - t e r t - ^ h 

4 3 ffi!I#2 0 0 1 - 3 0 7 6 0 0 9 
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r^y. hV:^ [2- (2 -;r^yyn;K:3r^» y 

[2- (t e r t -:/h^i/:^;i/7}f-;i/^5^;i/;if-^i/) x^;i/] r^>, hU 
;^ [2- (i/^ n^:^i/;i/;!r-dri/';^;i/^'— x^;i/] t^>, h 
U:^ (2 r^>, hU;^ ( 2 -x hdEiS/:;(j;i/;jfx 
T^y> N, N-bf;^ ( 2 - 1: Kn ^i^x5^;i/) 2- (:Ah^iyitjjv 
;Kx;i/) x5^;bT^>, N, N-e>5. ( 2 -Tir h=^S/x^;i/) 2- h:3F$/ 
x5^;i/T^>, N, N-tf;?> ( 2 - Fn i/x5^;i/) 2 - (x h 

=3p-i/3!j7i73i<x;i;^) 3^^^ — 

X l>:^>>^;i/;J<— x^;i/T^>. N, N-tfx ( 2 - 1 Kn :3(r S/x^;i/) 2 

- (2 h^t/x h^ri>*;i/JKx;i/) x^;i/r^>, N, N-lfx (2-T-lr 
*h^>/x5^;i/) 2- (2 h^S/x ;!/) x^;i/T^>, N, N 
-ifx (2 Fn^i/x5^;i/) 2- (2 -n Kn^t/x h^i/^;bjKx;i/) x 
^;i/r^>, N, N-K'y^ (2 -T-fe h^i/x5^;i/) 2- (2-7'i2 hdpi/xh 
^S/;57;i/3Kx;b) x5^;br^>, N, N-lf^ ( 2 - Kn ^i/x5^;i/) 2- [ 

h^i/:*;i/5Kx;i/) ^ h^>>;?7;b5i<x;i/] x^;i/r^>> N, N - tf (2 
-T-fe hdp^>x^;i/) 2- [ hdrt/:j!j;i/;Kx;i/) ^ h ^i/:3!j;i/3j<x;i/] x^ 
;ir^y. n, N-if;^ (2 -t Kn^i/xf^;i/) 2- ( 2 -:4-^y :/n7j<:^ri^ 
?!7;i/rffx;i/) x^;bT^>, N, N-tf^ ( 2 -T-fe h=2|ri/x5^;i/) 2- (2- 
:t:^y yn4<^^/:^;i//K^;u) x^;i/T^>, N, N-ti':;^ (2-iiKn:3fi/x 
2- (5^ K^n Fn >';i/y u;i/>r^i/;!j;i/4?x;i/) jL^j\yr^y. n, n 

-ifx (2 -r-fe h^S^x^;i/) 2- (t^ h^H FD'7;i/7 U;i/:r=3pS/;Sj;i/d<x 
x5^;i/r^>, N, N-if>^ (2 -n Kn=3pt/x5^;i/) 2- [ (2-;t-:3fy 
5=- h'^t: Kn:7^>- 3 ->r;i/) :r=^r i/?!7;i/5Kx;i/] x^;i/T^>, N, N-tf 
7s (2 -T-fe h^e/x^;i/) 2- [ (2 dpy^^ h^ll Fn7^>- 3 --f ;b 
) :t^i/itj;ijj^-;v} ji^jvr^y. N, N-tf>^ ( 2 - t FD =^ri/x5^;i/) 2 

- (4 - ti Fn^i/:/h^t/?!7;i/jJ<x;i/) x5^;i/T^>, N. N-trx (2-/J> 
;i/^;u>r=^ri/xf^;i/) 2- (4 -jisjv^Jl:^^tyfh^iyi^)l:^-JV) :ii^;vr 
^y. N, N-tf;^. (2 -;jx;b^;i/>if-=3p$/x5^;i/) 2- ( 2 ;i/:t=^ri/x 
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xf^;i/r^>', N, N-hf>^ (2 h:^rS/x5^;i/) 2- ( 
x^;i/T^>, N- ( 2 - H Kn =^r2/x5^;b) tr>^ .[2- 
h^i/:*;i/^x;i/) x-5^;i/] T^>. N- ( 2 -Tiz h =3p>>x5^;i/) tf:;^ [ 
2- (;t h:^i/:;«7;i/3K-;i/) x5^;b] r^>> N- ( 2 - t Kd dp i/xf^;i/) tf 
[2- (X h^i/:;5j;b3Kx;i/) 015^ r^>. N- (2 -riz h^i/xf^;i/ 
) ifx [2- (X h:^ri/:^j;i/7Kx;b) T^>, N- ( 3 - hi Kn :3!^^/- 
l-:;^^fcr;l/) ifx [2- h=^i/;{7;i/7jfx;b) x^;i/] r^>, N- (3- 
T-fe h=^r>>- 1 -yanVi/) [2- h:^i/:^;i/4^'x;i/) x5^;i/] 
^ N-~(2--:pi-h:^^^^ bfX"[2- — (::^^^'i/ij^7i^:n^^-^^^^^^ 

l^X [2- (2 hdpi/x h=3pt/;Fj;i,7Kx;i/) T^>, N-;*f^;i/tf 

(2 -T-fe h:^rSyx^;i/) r^>. N-x^;nf>?. ( 2 -Tir N ^i/x^;i/) 
r^>, N-:;i^;i/tf;^ ( 2 - if An-r;i/;rdp^drt/x^;i/) T^>, N-x^ 
;i/trx [2- h:^i/5!j;i/3}?x;i/;rdp>» x^;i/] T^>> N-x5^;i/if>^ [ 
2- (t e r t -:/h^>>;!7;i/;Kx;i/>r^t/) x^;i/] r^>. hU:^ (^h^ 
i>:;!j;b/}fx;i/pi5^;i/) T^>, (x h ^ i/^;i/;Kx;i/;>i r5>, N 

-:/^;i/bf;^ h dps>:;fj;i,,-}<-;i/^^;i/) t^>, N -^^i/;i/tf>?. (ji h=?r 
i/:3t?;i/;Kx;i/;*5^;i/) T^>> (2^x^;i/T ^ ^ ) - 6 -/^ l^n ^ ^ h >^ 

[0 0 9 9] 

_hgai^^M-^%(^)K-^*«, ^|§^MlSl5tC^LT0. 0 0 1-1 ogp, 
^L<{iO. 0 l-lgPT'^So lB-^»jb"50. 0 0 IgP^ilT'^Sh^iDMilC 

[0 10 0] 

f -5 -fb^if^ iB-a-i" -5 :i ;?)^ T' ^ S o 
[0101] 
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^tt*^ L , ^>fbll««±T' ® X ^ 7 :^ >^ ;b^0|C# $ 41 S © T' S „ 

Tia-M^ (Ai) ~ (Ai 0) x^m-^n^it^^cDy olj -)],^yKmm(Di^ 
mm^(D-mx\t±^^-K'^ ° ^ -cooh cr^ ° ^ \tmmwii'-^i ooyw. 

'f4^^« (C) ilsC-COOHT-z^^tl-S^ (D) i:(D^;i/Jt^7()^C/ (C + 

^^D )- =-0 : "1 l-r- O'T-fe^^^ — — - ^ - 

[IIS?] 

TfB-iK^ (All) - (AI 5) T-a^StlS^fc-^^o 
[0 10 2] 
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[-fb 2 7 ] 



Al 



(OH)a 

's3 



A2 



(OH)qv 



s2 



(OH)q 



s2 (OH)a 
A3 



(OH)o 



A4 




JVmXitTJl^-)]ym. (R^^^) j^-COOR' S (R' tt^K^M 

^XJ±-R^ ° ^ -COOH) S:5^t-o R^^^li- (CHg) i" (i = 2~ 

1 o<Drv-uym. itjjv:^<=.jvm. mmm^xiti^nM^^^ 
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R ^ ^ ^ itmmm 1-10 ©E^^/^xii^^-iig 



si, tl, s2, t2, s3, tS, s4, t 4 s 1 + t 1 = 8, 

s2 + t2 = 5, s3 + t3=4, s 4 + t 4 = 6 7b^c»#7 

^^m&^^^^mi, 0 0 0-5, 0 0 0 ii-t-sis:T'feSo (a?)® 

^b-a-#S:S*¥*^^T'»l, 0 0 0 — 1 0, 0 0 0 i:t--SfSCT'S>So ) 
[0103] 
[^b 2 8 ] 





^403 


I 





:oH>t5 
1 



COOH 

All 



(OH)t5-<:=^R**^OOH 



A12 



COOH 



A13 



(CH2)h'COOH 



A14 




OOH 



AIS 

(r4 0 2^ r4 0 3^ i i it±mt.m^(DMm^B-to R^^^it^mm 

^XliTK^SSr^-to s5, tSli, s5^0, tS^Ol?, s5 + t5 = 5$: 
m^-t^mX'i^^. h' ttOXlilT'feS. ) 
[0104] 

LT. =ft^6<>lciiTia— IS^A 1-1-14 ;S:0A I I-l-lOT' 



4 8 
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[0 10 5] 
[^b 2 9 ] 




AI-13 AI-14 
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0— 1 0 0^;i/%lj:CH 2 COOH^T'^So a. k \t±mt.mU<DMM^m-t 

o ) 

[0106] 
[^b 3 0 ] 




AII-9 An-10 



[0 10 7] 
[0 10 8] 
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[0 10 9] 

[0 110] - 

7-t^iyyrjin-)vmmi^}n^xit, rm-m^ (sd , (S2) t-^^ 

[0 111] 

o502 „504 0502 

A— (CH2CH20)yH H(OCH2CH2)x--<!> 0-<CH2CH20)yH 

(^*, R^°l. R^^2^ r503^ r5S*4^ 0 5j^^^^^^^^ 

oxitjEm^mh. rmm^m^-t^, 0^x^30, o^y^so. o^x+ 

Y^4 07?feS. ) 
[0112] 

>r y -;i/8 2. •9--7>r y 1 0 4, 1 0 4 e, -9— 7w J - 

;n 0 4 H, -^--^-r y -;n 0 4 A, •9--:7-f y -;i/TG, ^-z^^ j -jvp 
c, ■9---7^' y -;i/4 4 0, ■^^-:7^' y -;i/4 6 5, -!^--7-(' y -;b4 8 5 (a 

ir Products and Chemicals Inc. , -^—y 
^ J -;bE 1 0 0 4 (HM^b^XM iSJ) ^3«)^Plf &tl-5c 

[0 113] 

. 0 1'-2M»%, «ky^f*b<ttO. 0 2-'lM»%T'fe-5o 0. 0 1M*% 
[0114] 
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[0 115] 

J iyu^'t)-y^^t^m^ii^mif^ti^o M±li-7n^-K rFC-4 3 0j , r 
FC-4 3 1 J (VN-r4x=bft:^xU -xA (15^) ig) , -^-yuy rs - i 4 i 

r7~'^S^T^-5T-t^^^ ~ 

. rDS-4 0 3j, rDS-4 5 1j (V^-rtl=fo^-r^>X|| (|5fc) SSI) , ^ 

ifyrv^ rp-s 1 5 ij (izB:^-fy^Jim m) m) . rx-7 0-0 9 
2j , rx- 7 0 - 0 9 3j (v^Ttl%«^i^b^xm (^) ^) ^$:P^f-g>r^ 
iJ^V^^o iift.L<lt. 7D^~ F rFC-4 3 Oj (ft^tXU~3iA («^) 

) , rx-7o-o93j imm^t^jim m} m) *^#ife>tiSo 

[0 116] 

yn-v^^ y^^<D^mxi^mti^o . 2^2. 0 fimtiSi^^^lzm^L. rti 
h::^!^- 6 0~ 1 5 or, 1~10^K, * b < 8 0 1 3 0 

ji^-m^L<itm^m^m^&i-2 0 omj X cm^nm. ^f*b<«5~ 

1 0 OmJ y cm^nmttSt^J:^lzmStLr:i^. ^s^yh^V- \>±X6 0~1 
50°C, l~5^^ra, L<tt8 0—1 3 0°C, 1 ~ 3 ^r^;}<X h X ^ 

(FEB) f-So JglC, 0. 1 — 5%, ^f^L/<ii2~3%7^h-7^ 
5^;bT>^x«t7Ati Kn^i/ K (TMAH) ^©T;b:)?7 U 7K^?K«)3^#MS:ffl V^ 
> 0. l-'3^r^, ^f^L<ttO. 5~2:f>r^, mm (d i p) AK;b (p 
uddle)iS, L/- (spray) i5S^(DS-^{C J: U JS^i"^ 3 tC i U 
m^±iZ^m(DJ'^^-yit}'^mm^ti^o #iCl^x;^;i/di?- 
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^(Z)tfT't,2 4 8- 1 9 3 nin(^iSl^^MX«X^i/Vl/--!f-, XBScXJ^m^ 
[0 117] 

[0 118] 

H »J f c M PS $ 4X -5 =b (Z) T' « J& V % , 

L^mM 1] Polymerl (D-^^ 
22. 40g (leOmmol) (^5-^ h^S>^^;i/- 7 -y^^'^\fi/^n 

[2. 2. 1] '\^^-2-X>, 14. 88g (eOmmol) 6D>l^^y;b 
^2 -x^;i/- 2 -T^V>^;i/;at>*5. 3 3g(^)l, 4 dpi^>$:xg^b 
Tto dOMlSm-^^^ 6 or tT'Mb. 0. 74 g (Smmol) (7)2, 2' 
-rytf;^ (2, 4 -y^^;i/AL/n:^ h U;b) $::(lD;t, 6 O "C $:^■^;^7&^ b l 

^mmmwi^r^o ^^t.X''^nhtc^. 5 omicDTir h>{ci§^L. 1, 00 

^mmLXm^J. 4 OrX' 1 5^r^X^?g^Lfcazi5. 11. 2 6g(7)a'fe*& 

7^®^$:#yco ^ H-NMR-e^tfL;ti:^6, TfB^ P o 1 y m e r 1 T'^^ 
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[0 1 19] 

[-^^M 2^8] Polymer2~8 (D^^ 
±$^tmmz.LX. Xit^A^COm:^X^. P o l yme r 2-3 S:^^L7t„ 
CO 1 2 0] 
[-ft 3 2 ] 




(Polymer 2) 

(x=0.40, d=0.60, Mw=8400) 



(Polymer 3) 

(s=0.40, d=0.60, Mw=7,200) 




(Pofymer 4) 

(s^0.40, d=0.<W, Mw=7^00) 




[0121] 
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UtS3] 



(Polymer 5) 

(p0.40, &=0.ea, Mw=8,800) 



(Polymer €i 

(F0.40r<l=0:<>0, Mw:^830) 



(Polymer 7) 

(fO.40. a=0.10, d=O.SO, Mw=8,<00) 



(Polymer S) 

(x=OJO, b=0.20, d=O.SO, Mw=8,300) 




[0 12 2] 

I - l~l 7] l/i^::^ h^ft^^SEttc^)^^ 
±fH^T'^$n^;KU V- (P o 1 y me r 1 — 8) ^- Xlsffll h b, TIB 

^T'^$ti-5iEi6^^fii (PAGi, 2) , rm^v^^^n^mmmm (drr 
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m^m-t^^t^m (acci. 2) Ax:^mm^. mnc^-tm^r*m^Lr:zo 

[0 12 3] 
['fb3 4] 




(PAG 2) 



[0124] 
[-fb 3 5 ] 




[0125] 
[its 6] 




[0 1.2 6] 



-ny^tm. NA=0. 5 5) $:fflV^T^3^L, 110X3, 9 OBmo^mmM^ 
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0. 2 0 Ain®^>r >T> KXK-X$: 1 : IX^Mm-t^M^A («®S^* = 
Eop, rnJ/cm^) {C^t:t <S:$J-it L T ^ >f > T > F>^^->?.C5S/MSi|iS 

o 

(^) i^) 5:0. 0 lM*%-^ti* VNfeo 
PGME A : tfl/^^U 3 ^;i/x--'7^;i/T-fe5^- h 
TEA : l>yx^y-;i/r^> 
TMM E A : h U >^ h ^ i/;* h ^ i/n:^;i/r ^ > 
TMEME A : hV^^ h ^ J/X h dp s^:,^ h >>:n5^;i/r ^ > 
[0128] 
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mi] 





tsifle 


S<9 2^ >t Sll 

(M*gP) 


m H¥ rpij W S<J 

(mi:^) 


(Mft^) 


(Ml:Sf!) 


OnJ/an^) 


fts /di f& 

(Mm) 


Try 


1 


ro 1 ymer i 

(80) 


rAu 1 

(1) 




TCA 
ItA 

(0. 125) 


PGMEA 

(480) 


36. 0 


0. 16 




O 

e. 


roiyner z 
(80) 


PAu 1 
(1) 




TCA 

IcA 
(0. 125) 


PGMEA 
(480) 


38. 0 


0. 16 




o 

o 


Po 1 ymer 3 
(80) 


DAP -I 

KAu 1 

(1) 




TCA 
ItA 

(0. 125) 


PGMEA 
(480) 


34. 0 


0. 16 




A 

4 


ro 1 ymer 4 

(80) 


PAG 1 
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